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Abstract 
The Spectral Absorption Coefficient (SAC) is an easy detectable sum parameter, giving information about the organic load in 
wastewater. The SAC 254 measurement is done at 254 nm, implying parameters like COD (chemical oxygen demand), BOD 
(biochemical oxygen demand) and TOC (total organic carbon). 
Evaluation of the current state of technique revealed that SAC 254 probes, primarily used for wastewater determination, show 
significant defects in terms of mobility, accuracy of measurement and costs. 
Thus a reliable in-situ SAC 254 measurement system, including a remote-transmission of the measured data, was developed. 
Additional problems within the scope of optical measurement of parameters in wastewater, like contamination of the optical path, 
calibration or maintenance, have been successfully solved by a newly developed procedure. 
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1. Introduction 
In sewage treatment plants, periodic monitoring of the treated water quality parameters, namely COD, BOD is LV
important and required. Usually, these parameters are measured using time and cost intensive chemical or physical 
procedures (according to DIN 38 409). But it is also possible to utilize an optical measurement system for this 
purpose. In this paper, a measurement device based on SAC 254 is presented. The device is more cost efficient and 
requires lower maintenance compared to other systems available on the market. It is applicable in small as well as in 
large and industrial sewage treatment plants. 
2. Design and Operation 
Periodic measurement of water absorption is achieved by a narrow-band light source at 254 nm (ultraviolet) and a 
photo detector within the measuring chamber of the device. A reference measurement is done before each analysis 
and a hose system accomplishes treated wastewater inlet to the device as well as water outlet to the sewage pipe. 
Water turbidity is compensated by measurement of absorption at 550 nm. A fully-automated procedure of cleansing 
of the measuring-device is accomplished after each measurement cycle and does not need any chemicals. The 
measuring process itself is driven by a microcontroller. COD and BOD5 are computed from the SAC 254 value by 
the microcontroller using the regression mentioned [1]. Collected measurement data and system parameters are 
forwarded to the user by text message. Furthermore the measured data are issued as analog voltage which is 
beneficial for special laboratory use. The user is able to adjust the water quality measuring intervals, which is 
usually indicated once a week. As there is no power connection in several home sewage plants, power supply is 
supported by battery, making this system independent for use. If no measurement is done, the device switches to idle 
mode in order to save energy. A waterproof housing contains the total electronics as well as measuring system 
(Fig. 1).  
 
 
Fig. 1: Sensor device consisting of the mainboard, GSM module, optical measuring chamber and cleansing apparatus. 
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3. Results 
Figure 2 shows a comparative measurement of potassium hydrogen phthalate, with literature reference DIN-standard 
38404-3. Repeatability of the SAC 254 measurement system is illustrated by the histogram in Fig. 3 where a 
solution of 50 mg C8H5O4K in 1 liter osmosis water was measured 100 times and the measurement data 
distribution is graphically shown. Figure 4 depicts comparative measurements of COD in a sewage treatment plant 
with the developed measurement device (SAC sensor 1 and 2), the measurements results obtained by the staff of the 
sewage plant itself and an analytical determination by the standard method. 
 
 
Fig. 2: Comparative measurement of SAC data by the newly developed system (SAC sensor 1 and 2), lab spectrometer as well as SAC data from 
literature, indicating good approaching results. 
 
 
Fig. 3: Histogram of SAC 254 measurement (100 times) using a solution of 50mg C8H5O4K in 1L osmosis water. 
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Fig. 4: COD measurement in a sewage treatment plant comparing unpurified and purified water detected by our developed measurement system 
(SAC sensor 1 and 2), analytical determination by standard method. 
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